Appendix A

TECHNICAL SOLUTIONS DECISION TREES

Water Systems

1) Any existing concerns with the water system?
2) Sources of water
a. Groundwater (wells)?
b. Number of wells?
c. Surface water?
d. Both?
3) Water Demands (in consultation with an engineer)
a. Water production (avg gpd for every month)?

b. Potable?

o

Non-potable?
d. Water meters installed?
e. Iswater demand able to be met year round?
4) Existing Water Treatment
a. Chlorination?
b. Other treatment? Provide details.
5) Water Quality
a. lIsthe water quality currently meeting all standards?
b. Isthe system under a State/EPA compliance order?

c. Provide detailed water quality analysis. At least
results submitted to CDPH.

6) Infrastructure (in consultation with an engineer)

a. Are there leaks in the water distribution system?

Information to be Gathered in Order to Use Decision Trees

b. Are there other sources of water available?

c. lIsthere the possibility of connecting to a neighboring

water system?
d. What are existing water rates?
e. Isthere land available for water treatment?
f. What is the grade of existing water operator?

g. Are pump curves and horsepower available for all
pumps (including well pumps)?

7) Funding

a. Has funding been applied for from any agency?

Wastewater Systems

1) Any existing concerns with the wastewater system?
2) How is wastewater treated?

a. Individual household septic systems?

b. Centralized wastewater treatment plant?
3) How is wastewater treated?

a. Aerated lagoon?

b. Trickling filter?

c. Digesters (anaerobic or aerobic)?

d. Are pump curves and horsepower available for all
pumps (including well pumps)?

4) Treated wastewater quality

a. Istreated wastewater meeting all applicable
discharge limits?

b. If there were violations, what were the violations for?
5) Disposal of treated wastewater

a. lIsdischarge to land (percolation, evaporation,
leachfields, spray field, other)?

b. Any discharge to surface water?
6) Disposal of wastewater solids

a. Are solids dewatered?

b. How are solids stored?

c. How are solids from the wastewater process disposed
of (land, landfill, other)?

7) Infrastructure

a. Isthere an existing collection system? Is it adequate
for existing flows?

b. Is there the possibility of connecting to a neighboring
wastewater system?

c. What are existing sewer rates?

d. Isthere land available for additional wastewater
treatment?

e. Grade of existing wastewater operator?

f.  Are pump curves and horsepower available for all
pumps (including well pumps)?

8) Funding

a. Has funding been applied for from any agency?



Appendix A

TECHNICAL SOLUTIONS DECISION TREES

TECHNICAL SOLUTIONS DECISION STARTING TREE

StEp 1

Gather
information
needed.

Is there a water

Is there a Are meters Is there a

public water

sizeable non- Yes conservation Yes used for Yes large non-
potable campaign (in water billing potable
demand? consultation with purposes? demand?
an engineer)?
No No No

O, No

Evaluate a water conservation
campaign. Go to New Source
Development Pilot Study —
‘Conservation’ Decision Tree.

Evaluate installing water
meters. Go to New Source
Development Pilot Study —

‘Conservation’ Decision Tree.

Yes

Are water
quality
standards
being met?

No

Is an individual
household with
an individual

well involved?

Yes

Note: Decisions in diamond
shapes should be made by the
community/board. Other
shapes should be made in
consultation with an engineer.

Refer to other Pilot
Studies to address
other potential issues.

Go to Individual
Households Pilot Study
- ‘Point of Use’ Decision

Tree.
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TECHNICAL SOLUTIONS DECISION TREES

NON-TREATMENT TECHNICAL SOLUTIONS DECISION TREE

Note: Decisions in diamond
shapes should be made by the
community/board. Other

shapes should be made in
consultation with an engineer.

Possibility to team
with neighboring

Possibility to
connect to a

Are there

other sources
of potable
water

neighboring systems to share
water system (in

consultation with

resources (in
consultation with an

available?

an engineer? engineer?

Evaluate connecting to a Evaluate sharing solutions. Go

neighboring system. Go to to Management and Non-
New Source Development Pilot Infrastructure Solutions Pilot
Study - lPhysicaI Consolidation’ study Decision Trees.

Decision Tree.

If the above is If the above is
not feasible not feasible
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TECHNICAL SOLUTIONS DECISION TREES

Identify Constituents of
Concern
(i.e. Nitrate, Arsenic,
others) and other
pollutants present

TREATMENT TECHNOLOGY DECISION TREE

& 3

Finalize New
System
Operation

T

Construct
Improvements

Accept
Funding
Sources

YES

Funding
Conditions
Acceptable

Evaluate
Potential of Is blending
> Blending viable?
with other
Sources

Prepare
Engineering
> Report for All

Recommend

Constituents

> Sustainable

CDPH
Approval?

Community
Acceptance

?

Alternative
of Concern

Return from

other Decision

Trees
Apply for Obtain Design
Funding Construction Approval Treatment or

AI\:II;?I::IIE? from Funding |« Blen.d‘ing
Agency Facility

Accept
Funding
Sources

YES

Note: Decisions in diamond
shapes should be made by the
community/board. Other
shapes should be made in
consultation with an engineer.

Prepare
Funding
Application

Estimate
O&M Cost

Funding
Conditions
Acceptable

NO

(Water
Services

A\ 4

Charges)

Costs

Sustainable
?

Proceed with
Prop 218 if Rate
Adjustment is Required

Funding
Sources
Available (offer
of Funds
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TECHNICAL SOLUTIONS DECISION TREES

TREATMENT TECHNOLOGY DECISION TREE - Part 2

Is there an Is there a Is there a Is there a .
. i o
arsenic nitrate THM uranium
exceedance? exceedance?

exceedance?

exceedance?

Return to

Is there a Is there a Is there a Is there a Ire:tm:ent
fluoride No DBCP or PCB No perchlorate No coliform No Dec . 'To o$y
? ecision Tree —
exceedance? exceedance? exceedance? exceedance?
: Step 3
Yes
Yes Yes Yes

Note: Decisions in diamond
shapes should be made by the
community/board. Other
shapes should be made in
consultation with an engineer.
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TECHNICAL SOLUTIONS DECISION TREES

Arsenic Treatment

Is TDS<500
ppm &
sulfate <150

ppm?

Can solids be
disposed (see
‘Residuals
Management’
Decision Tree)?

Is there ability to
dispose of brine
(see ‘Residuals
Management’
Decision Tree)?

Are silica,
phosphate,
or vanadium

present?

lNo

Evaluate Coagulation
Filtration for arsenic
treatment. See Pilot

Study Report for more

Evaluate adsorption
with offsite media
regeneration. See

Pilot Study Report for
more details.

details.

TREATMENT TECHNOLOGY DECISION TREE - Part 3

Nitrate Treatment

Evaluate adsorption,

y ion exchange, or
es .
membranes. See Pilot —>®

Study Report for more

Is TDS<500
ppm &
sulfate <50

ppm?
details.

Can residual - Is there ability to
. Evaluate Coagulation . .
solids be . . . dispose of brine
] Filtration for arsenic )
disposed (see disposed (see
o treatment ]
Residuals ‘Residuals
Management’ Management’

Decision Tree)? . .
Decision Tree)?

Note: Decisions in diamond
shapes should be made by the
community/board. Other
shapes should be made in
consultation with an engineer.

Treat for TDS and sulfate
followed by ion exchange. Or
evaluate biological 4.®

denitrification. See Pilot Study
Report for more details.

With no ability to dispose of waste, With no ability to dispose of brine,

explore ‘Regional Residuals . .
P g explore ‘Regional Residuals

, . . .
Treatment’ Decision Tree with Treatment’ Decision Tree with ion

coagulation filtration. exchange. Or evaluate biological

denitrification.

Evaluate ion exchange

for nitrate treatment.
See Pilot Study Report _'®

for more details.
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TECHNICAL SOLUTIONS DECISION TREES

THM Treatment

Is there an
existing

filtration

process?

Evaluate process (like
aeration) or chemical
changes to increase
organics removal. See
Pilot Study Report for
more details.

Or

TREATMENT TECHNOLOGY DECISION TREE - Part 4

Evaluate ultraviolet,
ozone, or chloramines
disinfection. See Pilot
Study Report for more

details.
¢Or
Evaluate membranes,
GAC, or gravity
filtration. See Pilot

Study Report for more

details.

Is there
sulfate or

Evaluate ultraviolet,

ozone, or chloramines

disinfection. See Pilot 4>®

Study Report for more
details.

No

existing
filtration
process?

Uranium Treatment

chlorides?

Is there ability to
dispose of brine
(see ‘Residuals
Management’
Decision Tree)?

Evaluate adsorption
for uranium removal.

Note: Decisions in diamond
shapes should be made by the
community/board. Other
shapes should be made in
consultation with an engineer.

Evaluate membranes

for uranium removal.

See Pilot Study Report
for more details.

Yes

See Pilot Study Report
for more details.

Is there an

Evaluate ion exchange

for uranium removal.

See Pilot Study Report
for more details.

Evaluate adsorption
for uranium removal.
See Pilot Study Report

for more details.

A 4
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TECHNICAL SOLUTIONS DECISION TREES

Fluoride Treatment

Is there ability to
dispose of brine (see
‘Residuals

Management’ Decision
Tree)?

With no ability to dispose of
brine, explore centralized
residuals treatment with

TREATMENT TECHNOLOGY DECISION TREE - Part 5

DBCP and PCB Treatment

Yes

Evaluate adsorption
for fluoride removal.
See Pilot Study Report
for more details.

Is there ability
to dispose of
backwash (see

‘Residuals

adsorption. See Pilot Study
Report for more details.

Perchlorate Treatment

Is there ability to dispose of
brine (see ‘Residuals

Management’ Decision

Tree)?

With no ability to dispose of
brine, explore centralized

residuals treatment with ion
exchange. See Pilot Study
Report for more details.

Management’
Decision Tree)?

Evaluate GAC with
collecting backwash on

Evaluate GAC for
DBCP and PCB
removal. See Pilot
Study Report for more

details.

site and hauling off. See
Pilot Study Report for
more details.

Evaluate ion exchange
for perchlorate
removal. See Pilot
Study Report for more
details.

A 4

Note: Decisions in diamond
shapes should be made by the
community/board. Other
shapes should be made in
consultation with an engineer.

Coliform Treatment

Is TOC
present in
the raw
water?

Evaluate ultraviolet,
ozone, or chloramines
disinfection. See Pilot
Study Report for more

details.

Or

Evaluate using chlorine
to treat for coliform.
See Pilot Study Report
for more details.

Evaluate removing
TOC (see THM
Treatment).
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TECHNICAL SOLUTIONS DECISION TREES

A

Implement
Regional System or
Facilitv Opneration

A

Finalize New
System
Operation

A

Construct
Improvements

T

Accept
Funding

Sources

YES

Two or More
Communities
within 5 mile radius
with similar water
quality concerns

Funding
Conditions
Acceptable

REGIONAL WATER OR WASTEWATER FACILITY DECISION TREE

Political will of
the communities
to investigate a
Regional System
or Facility

YES

v

NO

Apply for
Funding

Construction
Funding
Available?

YES Identify

Note: Decisions in diamond
shapes should be made by the
community/board. Other
shapes should be made in
consultation with an engineer.

Alternative to

A 4

Satisfy Technical
Deficiencies

A

Location of Facilities
Capital Costs
Operation and Maintenance Costs
Regional Facility Authority
Changes to Local Authority
Property Requirements
Water or Sewer System Charges
Regulatory Compliance Considerations
Environmental Compliance
Considerations

\ 4

Acquire Site and Viable Route
to Connect to Water or
Wastewater System

A 4

Recommended
Alternative(s)

Political will of
the communities
to forma

Obtain Design
Approval Treatment or
from Funding (¢ Blending <«
Agency Facility

Accept
Funding
Sources

YES

Funding
Conditions
Acceptable

v

Regional System
or Facility

Define Regional Political Body

A

Prepare Funding
Application(s)

v
Estimate O&M Cost
(Water Services Charges)

Costs

Sustainable
?

Proceed with
Prop 218 if Rate
Adjustment is Required

Funding
Sources
Available (offer
of Funds
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TECHNICAL SOLUTIONS DECISION TREES

BLENDING DECISION TREE

Note: Decisions in diamond
shapes should be made by the
community/board. Other
shapes should be made in
consultation with an engineer.

Is there better
quality water

Can the better
quality source
meet demand
alone?

available from an
existing well or

another water

source?

Use new source.
Potentially, reserve higher
pollutant concentration
wells for emergency or
backup.

Return to

Treatment
Technology

> Step 3

Will blending
meet the
MCLs?

Locate a site to

conduct a test well.

Explore blending to meet
water quality standards.
See Pilot Study Report for
more details.

A 4

Determine potential
yield of well. Perform
detail zone water
quality analysis.

Decision Tree —
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TECHNICAL SOLUTIONS DECISION TREES

DUAL WATER SYSTEM DECISION TREE

Define Non-
Potable
Demands

Identify Alternatives

Such as Non Potable Wells to
serve non potable uses or Dual
Water Distribution System.
Describe Costs, Regulatory
Requirements, Potential Potable
Water Savings, Cross Connection

Requirements

Define
Recommended
Alternative.
Define
Fee Structure to
pay for capital
and operations
costs.

Is cost
> feasible?

Yes

Prepare Funding
Application

Note: Decisions in diamond
shapes should be made by the
community/board. Other
shapes should be made in
consultation with an engineer.

Return to
Treatment
Technology

A 4

Decision Tree —
Step 3
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TECHNICAL SOLUTIONS DECISION TREES

Is waste from
coagulation
filtration,
gravity filter or
GAC?

Is land
available for
drying beds?

Evaluate mechanical

dewatering.

I

Items to consider:

Evaluate dewatering
processes like filter

Evaluate capital costs
and operation costs.

Where can dried solids
be disposed?

presses and centrifuges.

Waste is brine from
ion exchange,
adsorption, or

membranes.

Determine volume

and pollutant loading
of waste streams.

Yes
’ drying, or
dewatering
lagoons.

Evaluate sand
drying, solar

Is sewer

available
?

RESIDUALS MANAGEMENT DECISION TREE

Is land
available?

lYes

Evaluate
discharging brine
to sewer.

Evaluate solar
evaporation.

v

Is deep well
injection
possible?

Evaluate
discharging via
deep well
injection.

\ 4

Is brine
flow < 100

gpd?

Evaluate

discharge to
septic system.

v

Note: Decisions in diamond
shapes should be made by the
community/board. Other
shapes should be made in
consultation with an engineer.

Is zero
liquid
discharge
possible?

Evaluate a zero
liquid discharge
system.

\4

Items to consider:

Will wastewater
treatment plant accept
the waste?

Is there capacity in the
sewer collection system
to accept the waste?

Cost of sewer fees.

Cost of connecting to
sewer.

Items to consider:

Will the discharge to
land be allowed by the
Regional Water Quality

Control Board?

How much land is
needed to evaporate
wastestream?

Cost to construct solar
evaporation basins.

Cost of land.

Items to consider:

Will the discharge by
deep injection be
allowed by California
Dept of Conservation?

Evaluate impact on
groundwater.

Cost to construct and
operate well.

A 4

Return to
Treatment

Items to consider:

Is there an existing
septic system? Can it
handle additional flow?

If there is no septic
system, can one be
constructed?

Cost to construct and
operate septic system.

Obtain RWQCB
approval.

Items to consider:

There could be a very
high cost for zero
discharge, evaluate
potential cost to
construct and evaluate.

Where can solids be
disposed?

A

Technology

Decision Tree —
Step 3
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TECHNICAL SOLUTIONS DECISION TREES . . .1
Note: Decisions in diamond

REGIONAL RESIDUALS MANAGEMENT DECISION TREE shapes should be made by the
community/board. Other

H h shapes should be made in
i i i Is there enou . . .
\dentlfy Neighboring . 8 consultation with an engineer.
Water Systems (within 5 interest and
miles) with the potential willingness of water VES
need for residuals > systems to have ¢
treatment from water regional residuals
treatment. treatment? YES .|  Define potential location of regional Define Responsibilities of Water Such As Revenue Collection,

residuals treatment system > Systems / Customers Operations,

Maintenance, Fees

v v

A 4

Define Issues such as Annexation,

Define potential or

Return to Service Agreements, Dissolution of

existing Neighboring
Water treatment YES
systems to evaluate

Consolidating System, Schedule

Treatment
Technology

Decision Tree —
Step 3

possibility of regional

NO
treatment. LAFCO Approval

NONE

CDPH, RWQCB Approval NO

Local Political Approval NO
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TECHNICAL SOLUTIONS DECISION TREES

Are pumps

sized for
existing
conditions?

o

Match pump to
existing
conditions

Evaluate pumps.

Evaluate changing

to variable
frequency drive
(VFD) motors.

Renewable Enerqy

Is there a
WWTP w/
available bio-
gas?

Evaluate using
microturbines.

Is land
available for
solar
panels?

Energy Conservation

Does pump
run between
4,000 and
8,000 hrs/yr?

Replace with energy
efficient motor
when existing

motor fails.

Evaluate

installing solar

Does pump

run more

than 8,000
hrs/yr?

Do nothing at this
time.

Note: Decisions in diamond
shapes should be made by the
community/board. Other
shapes should be made in
consultation with an engineer.

Replace with
energy efficient
motor now.

Do nothing at this
time.




